We present results for measurements of B 0 meson decays to charmless final states ηK 0 , ηω, a
, and of B + to ηρ + and η π + . Analyses are based on data taken with the BABAR detector at the PEP-II asymmetric-energy B factory at SLAC. We measure the following branching fractions in units of 10 
The above-mentioned decay modes with an η on η in the final state have not been observed definitely [2, 3, 4] . No experimental measurements exist of B 0 decays to a + 1 (1260)π − and ρ 0 K 0 S . All the final states studied here are rare decays which are expected to be dominated by b → u CKM-suppressed tree amplitudes or by b → s loop ("penguin") amplitudes. We can test and constrain theoretical models using branching fraction measurements of rare decays. Theoretical approaches include analyses in the framework of flavor SU(3) [5, 6] , effective Hamiltonians with factorization and specific B-to-light meson form factors [7] , perturbative QCD [8] , and QCD factorization [9] .
We search for direct CP violation by measuring the charge asymmetry
, for each observed charged final state f ± . Such direct CP violation measurements are sensitive to "New Physics" beyond the Standard Model (SM) due to possible new particles appearing in additional penguin diagrams.
More details on the analyses presented in this paper can be found elsewhere [10] .
Data and Analysis Description
The results presented here are based on data collected by BABAR detector [11] at the PEP-II asymmetric-energy e + e − collider located at the Stanford Linear Accelerator Center. A B-meson candidate is characterized kinematically by the energy-substituted mass m ES = (
√ s, where the subscripts 0 and B refer to the initial Υ(4S) and to the B candidate, respectively, and the asterisk denotes the Υ(4S) frame.
Background arises primarily from random combinations in continuum e + e − →events (q = u, d, s, c). We reject this background with requirements on kinematical variables of resonance daughters and on event-shape variables. In the fit we also use another eventshape variable , a Fisher discriminant F , constructed with the angles with respect to the beam axis of the B momentum and B thrust axis (in the Υ(4S) frame), and the zeroth and second angular moments L 0,2 of the energy flow about the B thrust axis.
Signal yields are extracted using an unbinned, multivariate maximum-likelihood fit. The likelihood function incorporates m ES , ∆E, F, and other kinematical variables depending on the decay mode. The branching fraction of the decay mode B 0 → ηK 0 has been remeasured using a sample of 182 million BB pairs [10] . The results of this new measurement are shown in Table 1 . The 
16 32 10.9 6.5 ± 0.8 ± 0.8 measured branching fraction is comparable with the branching fraction of the decay mode B + → ηK + [3] and both these decays are suppressed compared to the B decays to η K 0 and η K + [12] . The reverse happens when in the final states we have K * mesons instead of K . In fact the decays B + → ηK * + and B 0 → ηK * 0 are enhanced compared to B + → η K * + and B 0 → η K * 0 [13] . This pattern can be explained with the hypothesis, made by Lipkin in 1991 [14] , that two penguin diagrams interfere, enhancing B decays to η K and suppressing B decays to ηK . In the final states having K * instead of K meson the reverse happens because the vector K * has opposite parity from the kaon. Table 1 . These decay modes are expected to be dominated by CKM-suppressed b → u tree amplitudes. These amplitudes may interfere significantly with penguin amplitudes, possibly leading to large direct CP violation in ηρ + and η π + [15] . Both decay modes are observed with a significance S > 4σ and no evidence is seen of direct CP violation.
Search for the B

→ ηω Decay
Recently BABAR has measured the branching fractions of B 0 meson decays to combinations of two charmless isoscalar mesons [2] , using a sample of 89 million of BB pairs. As expected there was a substantial improvement of upper limits. In addition to the interest in searching for signals and in improving upper limits, these decay modes are particularly interesting because by using their branching fractions (or upper limits) one can constrain the difference ∆S = S − sin 2β between the parameter S appearing in the sinusoidal term of the time evolution of penguin-dominated decays (like B 0 → η K 0 S ) and sin 2β as measured in the charmonium-K 0 S decays. Using the new measured upper limits in B 0 decays to charmless isoscalar pairs, a more stringent bound has been determined on ∆S [2, 16] . This is important taking into account the new BABAR measurement [17] of CP time dependent asymmetries in B 0 → η K 0 S with a measured value of S at 3.0 standard deviations from the BABAR measurement of sin 2β in B → charmonium K 0 S decays [18] . The measured branching fraction of B 0 → ηω , unexpectedly was found with a significance of 4.3σ. For this reason we have remeasured it , using 182 million of BB pairs [10] . The new measurement is shown in Table 1 . The new signal significance is 2.2σ. Because the two analyses have been done in the same way , we conclude that the large significance in the first measurement was due to a statistical fluctuation. Table 1 . The measured branching fraction is in agreement with, but more precise than, the previous Belle measurement.
